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(54)Htle: DISPLAY DEVICE 



(57) Abstract 

A driving system taking into 
consideration the conductivity of a TFT which 
controls the light emitting operations of a 
current-driven light emitting element When an 
N -channel type TFT is used as the second TFT 
(30) which switches supply of a driving current 
to a light emitting element (40), a high gate 
voltage (Vgcur) is obtained by lowering the 
potential at a common feeder line (com) against 
the potential at the counter electrode (op) of the 
element (40). A p-channel TFT is used as a fust 
TFT (20) and the polarity of the low potential 
of a scanning signal (Sgate), and the potential 
at the common feeder line (com) is made equal 
to that of the potential at a potential holding 
electrode (st) at tuming-on time. The driving 
voltage of the light emitting element is dropped 
and the display quality of the element is 
improved by shifting the potential of picture 
signals (data) for turning on in the direction in 
which the tuming-on resistances of the TFTs 
(20 and 30) become smaller within the range of 
the driving voltage of the display device (1). 
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0S<ft&±lf 5 Z b £0T, ©ffiim-f-d a t a ©!ifiSr/|^ < T 
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S'fcv I2CTFT30 Qt^ttttfttAtio p <D® 

{fem#-d a t a O'fiftttflfeWtt*. M^MMo p <*5®&,fc 
®<4£T?±H\ .H'fc«*d a t a -0M*4«£ < LtfeS. fc*5, IT* 
£^T#fi£-f 5 fcfctf) Steffi d a t a 0>te«ffcfli 

®o p.tnnmz**:±.tf* mi&m^d a t a omm*** < itu 

ft *®fcfi-S§-d a t a©Stt^ #iI*S®j&c omOtfit 

y- h«EV gcur O Jfe jtt fit d J 0)TFT0>L#V'*4iif|££©|fe>fcJ - ffiU:$B 
^1-5 i"<jvi. »>-*»-^{6v>®<fctfcSfc3<fc ®<ft(I^d a t a a> 
K^&flJomffi&i&aKKfc Utfei. dftfc* «3 , I2CT.FT3 0 

ilTttiit^SBil^ttf-^lls i g ft SSSfcte^ 

data tf>mffi£> &ii*&^&c o m LT Steffi d a t a 

C<D £ o irli&m-i-d a t a <D <6®ffi: ffiU © &ft & ft «> L , 

, @i*££tfttffi£1-.5fc«><ailifc{l#d a t a Oiti®ffiffi3©llffiSrte 
&£18:£Lt*>S«>TN -H«dr*d a t a ttfaMo p £•* 
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®2o (a), (b) £m%\zm&ztiiz£%*o&$.tt 

mi 9, 020 (A) iZv + ii 0 fc, |1©T 

FT2 0 SrNf-^^^SOT FTt, I2©TFT3 0* 
©TF.TtiSLt'fcS. S2©TFT3 0 tt P * * "Cfc 5 fc » 

«p5&*c a p \zK$,W.tiLM<Dm&&% d a t e#»*i&*Jt*, SB 2 tf> 
TFT30©y- Kmffi V g cur »i, c o m(DSffi, *3 J: 

i i 

4 oroMl6]®ffio p roster *tLT#i§ 
c o m'efttttr'fcX lt> I2CTFT3 0<D?~ h^JEV gcur tt, 

4 i tit® LT+ : £fc*i** £#t£ sot, S20TF 

t 3 0 <D*>w.m&±% < s &^m&-em7jk&'i7o z t^-ct s. 

a t a <D&%{jLM<Dn.tiL$:±tf 5; SOT?, Hlftflr#d a t a 

0>g«l&/hS < "C# S. 520TFT3 0 © * ® SI 2*1*] M 

o p ©mtta^E&MKIi&$£rgttfcVNtf>XN ®5R &&tl#.1& t ~f 5 
/c«?)<Dii<fem-§-.d a t a <D ® ffitfj tf> ®<£ & , *t|S|®fli o p <DtM$Lt. •? 
H5V>©(fc, >)-5VN|4^mtt^S-CJ:rf % MtfMt* d a t a 

s i g^e>#ti^$n-5iS<fe<t#d a t a #a*&®&c o . 
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m©Stti:tfct& tt^^(Si&, t T If d a t 

a ©HJI£/Jn£ < LTfc*. -^ftSIL litems d a t a ©ift*, *ff6j 

i*&*2gg "i izab&mviiSkTtf -c *>*©■?. m^mm 1 outs 

ft******?. 

*^11gTI*, I1CTFT20 (4Nf t^/l'I-C, t|2«TFT30 
i:iS»^mS-Cfc-5fc«), ®3&&jUR1-$£ #©£lEi»g a t e©@& ( 
jtitm-i-S gate) & ftm&V&Z> 0 :©itOll©TFT20<0^- 
HEV gswli, jfeSE«^ S gate© ttlt i «ffi««f«* s 
t s t ©£&, |2OTFT30Oy- h ««©«<£) to. 

®<fc UK l2(DTFT30llPft**lT?i)5fc 
ft, 11$ 7 £j&*T£it:,-5fc«>©Hffc{f *§-d a t a tf'fiitttlg^fc 9, S 

1 1 

I lOTFT 2 0 © V— f* SEE V g swli, * > mfttflf *1" 5 # IC 7 
h ttV^<, 

SS 2 ©T F T 3 0©^- h@J3EV g cur tt, *i§£mHc o m 
s t iOlffiflCfiSL, SIR tfc®3H 7 *i^fl-^Jglc 
fc5tei:i4, ®5?»ira«t», «ttft*Mi t ©®ffitt(& ft* 
fc£fc©> H 2 ©T FT 3 0 ©?- h^EV gcur tts * ^m«E#li* 

i©J:5lr, % 1 ©TFT 2 0il2<OT FT 3 0 £ # 

i2$mS!Tfc$.fc«>, * 1 ©T FT 2 0<D&£ &±tf SfcftK: 
tt££{i#Sgate©SSiK^Vu*i§;*i§i< U S8#**4 0©WSS:±»f 
5fcftK&2©TFT3 0 ©*>Jg«;-£T<f ®tem^d a t a & 

«< t5Cii:*5. £©* 5 fc£lE<g3-Sgate©a»iR/<^*iS£ iitfe 
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£,£*T£-£S l"<A<£>!i${f -S-d a t a a*«J$£g c a pfcSt &$ix 
TV>< iroix-C; Il©TFT2 0Wy-MEt)itL ! C, 3 Sfc TFT 

1 g«»5»SlOTFT20S:^ ltftj$$tc a p KiSttUt* d a t a 

A- XfclSt JiSttSo w-"C> B$ 7 *®»-t*BSI<0» 1 OT F 
T2 0©y-HKVgs»li, *3lE^^Sgate<OieiattlCfta't-<5«tt 
<t fi{£{*#®« s t <0®(fc (Wftcapokffi, Jfcl±$2.©TF 
T3 0©y- hmffiomtt) t©il:«3L, g2©TFT3 0Oy- 

i 

HffVgcur ii, #&&«£c omOttft s t 

ttTfc*. ttoT r fi<4##®«s t <DS(iSrS!lEi-ix«, * 
KDTFT2 0 ©y- >SJE V g s**J J: VIS 2©T F T 3 0 MB 
JEV gcur o^^rdspj C^iSjura C5)-fc*Jt^7 *ilttL, 
IS 1 0>&®1®EE I'^oaSISrt-C, &fi(Dltlb<Dm fftff-f§-d a t atf>€ 
I1OTFT20 <© > B*©fiffi tf* $ < S # iSl K 8? M + *t 

TFT 3 0 <D*^tif<D < cflfc*<D6fffefi.-§- d 

a t a Lfci t ir^-5<0-C, #g 0> |S] ± £E -5 £ * # T $ 

02 2 (A) , (B) \t*ti?h. £®*fcfll#$ftrt:#* : y-0>**tt 
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0 ti^It I, % 2 ©T FT 3 0 SrNf + ^^S!©! FT 

fifcLT&S. ill, *JF2Jigtt, £ffiO^tr2£l3-Oftffi&«80>k t 

•<e&m*&mwimnirzz. 1 1 u niseis 2 -caw ufci?!MB**> 

0 2 1,022 (A) (B) Jd^-f.!: 5 fc, %%to% 

»te*d a t e tfStjiSfU *Btt:|*fct-f-«£iii*<0«ft$»c a p 
iCttfiSffiOSOlBifef&^d a t eiS*#ii*H5e ::t, I2»TF 
T 3 00^- MEV gcur tt, #iII&S8tc om<D®&, *J itFiS* 

-«« 3 0 ofgtfc© 5 *><d(&^ «<fc##®«s t 

M^«Si-«„ Li»5{C2)c^li^tt x £%*,¥4 O0>*H6)®«o p ^6 
tt'jfj* tT*ii^m» c o mtf) fCfcSfcfc, M 2 to T F T 

3 0©y-MEV.gcur I*, &mfem&c o mtf>S{fc £ m<fc##Sffi 
s t <0®<fci:<DgKteS1-$o £©*iI&®«U o mOSffi-fco^t tt . 

t, 

, <t<0i:#©®ft##®fii s t <DMit, -f*fc>*>, H&lt-S-d a t a to 
ffifcttflofctt-tJbtfT, IMtd a t a © S 4f «r/h 5 < T # S . * 
fc, M20TFT 3 0 0>;i-^mtfE#2tf6]mffi o p O'ttttA^Cttftlza 
&@&£ttfcVN©T, W**j»<T«ttii--*fc«)OBtfl«*d a t a to 

m&tiLMomtiLt:, *fftm«o P <ot&.fc *)&v>m«:, a>awi**tt 
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mtt, v^iiwmiau t-cis^it^d a t a ommz^z < l-c$>* 

. **x8u IMtd a t a STA^So p£*i§j£©l»c o 

1OTFT20 l*P?-<t.**'B<?, !2OTFT30i 
ffiMfi-C&Sfc*, a t -•«>«£.(* 

Sm-tSgate) UftttttJbi. mC^t^ I2OTFT3 0I4N 
ft^/HT&Sfeft, ' 7 Sr^fl-$-er5fc«><0i®tftft#d a t a li 

CCi^l:, Jg 10TFT2 0tS2OTFT3 0 k 

mmmm-e$>zizit>. h©tft2 oost&*fig;*j£_bff 

life&m^S gate <DS#^,u W' 4 0 

±tfSfc«)KgS2<DTFT3 0 O * ^Jggt & Ttf -5 K < i®«(S# d a t 
a (0®i£&<£< -f$ r ^ © «t 5 ftfeSfll* S gate<D#1Rs<A> 

^mt mmm^d a t a tizzt-t z&mibtt, mm 7 omviwim*, » 

it 

#31^4 0 £,6*T£-£5 l"*/KDiff*fc#d a t a ^Mtic'e p K 

SKTFT©^^miiE^«^i-**i07 K***©1j:»K. «ot 

s t ^mfiisrsii^tfcitiiii, «ft-J§-s g ate<D{se 
ttft.KM s t.nmeL&m'g.-rtitt. *<o#. % 1 ©t ft 2 0 <*>^- 

MEV g sw*i J; H 2CTFT30©y- hJIffi V gear OMJj&m 
oaHrt -C% ^^<0fc»Oi®»m-f-d a t a tf>®{4&, $f! 1 tf> T F T 2 



WO 98/36407 PCT/JP98/00656 

39 

"£ <D t t KH*|5 2 OT FT 3 0 <& * 8# Jg ft # /J> 
$ < *S:fr|6]fc:.6iTtf>fc«><aiI&ra^d a t a o®^S:2EHLfcw ill 

i&^fticovN-c® 2 5 &m^xvtm-tz 0 

m&(OM1&2\Z&^X\Z. m 1 OTFTIiNf •? » g2 
©TFT(lPf + ^It?i)5 t 132 5KS*$*l* J: £#£^-4 
0 SriHff.S^SBHwtt, Bfe@4§-d a t a Oiiai*U£M c o m© 
0 fciti< LTPf + ^I©|2©TFT 30&*->a|-:73-& 
TV^tf. 2|c^ffiTtt, B2-S(C»-fJ:9&,.-83fc*-?4.(>.*iH*r3tt 
g2©TFT3 0mi:^-^sr7St<tK i"fcfc>*> 
, *J0ffi-Ctt, S2©TFT3 0!J5pf + 4/l'i"Cfc5fc», 
£fc*->*:7$li:3fcUi, y-h®BEV g cur €r 0 V (*ig&%«tc 

it5:tl:«5^, J2WTFT3 0©^- KS.JEV g 

cur j>:CTFT©Lt V V thp(cur) iCfiJ 3 i" <5 U^/U* 9 ^»^> 

J8J V* MtiL t ^ 5 4 5 ± 5 IC, IS {fete ^d a t a omttft <OM&& &#>\Z 
8:£LTfeS. fcoT, !HCTtt«fc*>SW*7fcj3V*T*S2«>TFT3 

o fcfpan$ft*y- meh:, i 2otft3 o*s^-yttJii«:i t# 

<£JH4i:PJ C^feS**, j|2©TFT30OL|^«Stff (Vthp(cur) 
) 00 x. % l2OTFT3 0©L#V>fitffi 

(Vthp(cur)) Sr-4ViLfcH, ffifffttt 2 <D T F T 3 0 teff 
AO $ *l -5 h SEIi - 3 V t "t 5 . 
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#d a t a 0»*r««>*<fc&tt*J; 9«*KMt8i, Bi&m^d a 
t a omm*'*'* < CO-C; Bftff*d a t a WffimJEftfc * tfffi 

111 

{IS <3 ® gt £ Lfc«£'C<b» P^t^^IOg 2©TFT 3 0 

Ttt, L# V\fit€ffiVthp(cur){CffiS-r.-5 U^^J; •? *'*>iftl!>Ofc£'e 

Pi{fe«-§-d a t a <D^«;^«7>flffii5*ii^m« c 

*»fc.MT*S. * - X?, *^«g-Ctt, *.a£Mc omtttttt*,! 
Sl©TjFT20 Sr^^ttftiCi- 5i £<&M<fg"§-S gateOSffit^L 
<LT*>5. -thSk, j£2EflH2»isJKtei3V>Tv, S gatetOfiffi 

S&, Mflfc Sfcft, m flg 13 gg 

|10TFT 2 045Nf^*/Ul7, S20TFT 3 
0 JSPf + MJTtttttefcStf* 7Of2»T'FT30fc 

PPAn£ii5y- h£4ftf>®tett, I1WTFT2 0ityttii:t5i 
t Ojfel£ft-§-g.a t e eBttft'&SJKflll ©TFT20J) L.# V*ftftjE 
Vthn(sw) SrH L3I v «fc I? +'*fct>, iS$ 7 & 

»<r*«IHCi-5tft ©B««*d a t a (tffiftj^tffis tO|(t). £ 
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1 i 

Vthn(sw) ' ' < I Voff | 
\Z7Fi- J; 51:, I1OTFT20 © L# l^tftl;flEVthn<sw) £ *) <b*# 
<tt£U 7 £gK-f5eS©3S 1 ©TFT 2 0 tf>S# i£*|&ftMw£ 

H^roff^ii 2 <oyLW*W<»% 1OTFT 2 0 # P ^ + * >H! X?, 
I2CTFT30 aSNf-**.A'S! ©»*£«,. 0 2 6*3*0*12 2 7 (A 
) , (B) «:#l«CT«ifc.1*« J: 5 fc, ^J^fS'ClftWLfe^-ffi^OffiM 
W^iSfiSrAn^^T, H 1 ©T FT 2 O^SS 2©TFT3 0 £81*0$ 

fc, ****-4 0 £ «liT $ -fr 5 K3 & 2 <B,T F T 3 0 9 — 

7 S'-frftftfttf,. ®fii(t^d a t a (DfitEt^ J: tfSfH ttfcSrH 5 r. 

-So *i§*SSSlc oinOl^, IiroTFT20W, 

U&Z&h-t z tis-et <5c £©»#fcl*J B» 7 Sra*1-*|g*>$ 1 
© T FT 2 0 £> $ # & 3*- £b f£ C 3t P$ A* & £ 5 » *8 *T**«8 IC *> * ®3fc 
7 ©& 2 ©T FT ,3 0 h £«©«{£«:, % 1 ©T FT 

20 ?rsf-v«iiii:-t- s t g a t e ommzmmm iotf. 

T 2 0 OL# V>fltmJEVthn(sw) fc*D 9 <>K*tttO-S. 

[glfe©Jg1»3] 

#?Kfili, 0 2 3 ir-ero^fifilslKSr^i-J: 5 ic, SUSHIS 2 
; V>-f tl<Dffi% 7 \Z&^Xt>9t 1 0>T F T 2 L, % 

2WTFT 3 OSrP^^^yPilt Lfc«lBJcCO-0ycfe5o 
i:«5t*811Tt, !2OTFT30i5Pf + ^/Hft©T, £3t 
lf? : f-4 0©>iti6j^So p romffiJr^LT*ii*&S» c o mff>m& SriS < 
LTfoi. ftoT, 81 2 ©T F T 3 0 <?1t t tfctt, * 

WE-CSI-Jc'jfc, *iii^m»c o m ©#*»&£*#* 4 0 ©#£:«« . 
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vmtiSo ft, g&nmm 2 tm&-ebzizf>. *ii-*-*£icov>-ci* 

& <fc £ * £ < i- S - t r # 5 . 
" SB 1 OTFT 2 OtfP*- S2OTFT30i5N 

^•r^ffl 13 2 6*3*05027 (A) '„ (B) S;#lLt 

" »* 

, Il©TFT20^l2OTFT30 K PPJfa $ H * SJEOflitt &K<E 
St5:tlC*5. C^»-e"Cfc, 8lOTFT2 0Of§ii*iiAS: 
±ff *fc*>K£2m-f§-<OS*/<^*0®&£fe< L , S2CTFT3 0 
0> * y te fit Sr T »f T 31 ft % « ,«r Jb tf S * 14 SJ (ft <i ^ « fit «r ft < f 

fc*3> ±ie^J£OJgli 3 -Cli, V>-f 7 |C*3V>T fc", » 1 O T 

FT 2 0 ^N^ + ^/US!^* S2CTFT3 0 # P -V ^1! 0> & 
SftBLfctf* 02 6l:^i0Bi*tJ:5l^ JiOTFT20i5Pf 

t^^lt, I2CTFT30 i^Nf t^^f i L T «fifc L T *> £ V>. 
&^&c omffltft^fi< Lt, I2CTFT3 0 » * o 

£0 «fc 5 7 02 7 (A) , (B) fc^-f 

024 (A) \Z7i%L1t&M<D£mW}<2&<r>m&*&&£'£Z - 
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, S2©TFT 3 O&PT^^frW.OtZiZ.l*, 3§ 4 0 <D*t|Sl® 

go p tomk\Zf(t LX&®&n®.c om^ltt^fi< Lt, I2©TF 

t 3 o as^tfiiKfcofci: %)tig^4 o ff>*timmmo P 

0>«fc o KWfiS Ufc»£\"Ct>, HOTFT2 p *3 .fclfiS 20TFT3 0 

Id, |l©TFT2 0i5Pf^^at? < JS2PTF T 3 0 «$Nft* 
^a©fc*l:tt, 38)fc£*4 0 ©ttfimji o p ©Stefc*r L -C*ii£S 
Ic om<Dm&^itS< LT, $2©TFT 3 -0 # 4* ^ft-tttZtto £: * 

li, #iI3£®l& c o m <d $8 4 o 0>#lrmflc*si£it 5 <k o \z 
«fifc Lfc4§£ 4>, Il©TFT2 0 fcitfSS 2OTFT30 £ig3r«38 

[n»o^ii4] 

_t!2 03V^-f ft©7gflg 1,2,3 IdfcVT 12 2 8 (A) , . (B ) & 
#ML-C-nfli-e J: 5 Id , «#£Sc a pOiSiOH, I20TF 
T3 0©y- h®«lC®^MK&&t-$Sffi£ l*E*t«J<DMfctt, £ 
ttm#g a t e ©S^^i OSSUTBSil^X^^ t \*w.&&mij 

I. 

IS] Id tl ti 5 /< * & m & 3 ft S £ 5 I r m (* L "C t £ v > . 
r. rir^-f 0t|-cti:, 02 8 (A) <rij*-*-<fc ? «#£S c a p (Dffi 

ms© h> J2©tft3 o ©y- vmrnt s t 

5 <fc 0 KSgS^ftfc&fi&c line -CfllfiJcJixTV^S. 

:»lt» c l ine<:li, m 2 8 (B) C^fi 9 jliH^S 
gateOSft'**'* Pgatei •? ilj£ L T8£j1#'<;W.* P gatei li^ffc j&SiS» 

^filcigftsx^ff #p stg Sr^frmfiU t g#&*S<5Fft*± 5 \zm 

atsft-cws. 
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P stg ii, r^ilR^/U^ Pgate ( *S^)i«^S^*ofc«^ 

s-fr*. zoftb. mm 7 tmft^m<D%nf tc a pKi*j®<&m-§-d 

a t a Omtefc/^W^ft^Pstg O Lfc#<D<H§-;6S#tt $ ft 

•5. Steffi d a t a <D % &tfc{M0fE# JifU ©TFT 2 0 <0*>&tii 

" '* 

L"C, £fi«Slc 1 i n e IC/^/wXfS-f-Pstg £rO-fr £ dfe 
fcctll, 0 2 9 IC^-t«t 7 fc* line «r £ SE fflS H » EI 81 4 

©fcfc %/y h \s*s*9 4 0 1 d» *> £> fct} ?j {& Hg-.^Sr NAND^- Ma IS $3 i 
tfxf LtifH g a t e &££tt*'Sgate& LTiti^i-S 

muf^40l d»&ottAA-9>trN AND^- MB II 43 J: 

l""*.** V d d *»€>SffiV c c y U^</P*>7 h Lt»i 
8c l i neCffl^tntfiV^. 

fc. L*»Lfc#fc, **10»itt: ©J: 5 .&*Mc l i n e fctttt 

Hi 5 Mir LT t> «t v>„ j&»a»5«f£(&-0!l&EI3 4 (A) (MSK^o 
y *Bfc» h K*fi-.5^- h £0 3 4 
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i 

±ffim^ft<p?fc<il;:o^-c4>s §2©TFT3 oroil-iEUtt 
OV^i"i^roffi^g^r•af^$*5iM^:ov^•Cle«tL^fc^ofc*^ $ 2©TF 
T 3 OSr*<D ; «afp««'C|6f^$^ixtf. ,TFTOS3v>£m«c1#&&*iJJ8 
L-C3B5tSf*4 0 trH^@ifliS«En-5C i «r&Jk1- 5 £ t »X t 5 0 « 

CLixUlttLT, -I2OTFT30 £ * ^»ffc <* «ixlf , % 

I i 

i ( ' 

b<Dm\Ztt%i-Zt. $ \zm&LXhZo fci ttf, |20TFTi5Nf 
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ktefe.LX. +#\Z.1&^miZ®fe~t-ZZ t i5-C# Sfcfc, I20TFT 
ftj ^ fi* fe 5 o. 

OTFTirf 2WTFTi^liiStfc5fcft, Bf^S SrS^i" 5 fc «> 

J?g<D|6]J:£® ££ £ So ioT, VftftE*>M£fc&.**'A 

& © IrJ ± t Sr &fi£-f 5 £ t # ? § S 

$e>tw, #32 9! 1 l JSSfc'tt* l 2JHr&53c^8E^tt 
, «^ft^ifIi(DHv $2©TFT©|2© y — MHiteli&fitj 
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i | 

t T tft 51 « * £ li m iSL # 58? £ 16] |g H 5 /< A' * # * *& £ ft 5 <0 T? , 

t 
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t 

i <oy- hw.m*zm&ztiz & 1 <o»r h 

1 <&S$B? £:frLTli&lE^- ft 

5 M^ft^ S{*«F^ei- J:o-C«#$ftfclKriE 

fift is ps m m iw ?g & $ ft is m m m t & m m m m k *t & -r s # a « « ± 
tjisfit^i 1 hms^^i&^ft-sis 1 omm v 7>**9 1 

, co^lgh^^^^^Sr^LTeaiS^-^lli^^^^ftSiBtt! 

SfStfSSi, oT«8?£ftfcllllia®<fcf§ 
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b \z m m tfy \z & it t i £ k ffr e b » m i # b » ifii m tf * © n < r tt ft 

» 

5 IE 16 « SS K «fc o X 36 56 -T 5 * * ft IBS Sr A (8 i" 5 H * # f £ * IS * 5 * 
• IttBfl! 2 <oftK h 7 >*?xtt*P?-**J\'M r Zh o , *rE#a.Mli 

-h i 
fio 

3. ie*<o$5iiig i jskhs^t, mm^nLxms. 

>-*ft*fe«l&* ft<5H«fc«*©«ttri, 'ifiMAllottt^Nsll 

5. §g#<D«SBfifl l JSSfcttSS 3JSK:*3^T, tSflTttJIi-t-^tiff* 
ft'o«tt& Jt«fcL-c»i«tt, fcsvMi4$«<!fc^ai>*£<i: SrWfti-r s* 

6. fg*<D^SB8m2«Sfe^i||4«^cfcv^T, ^WttlSi-t^tB* 

k* LT«iE7 s -^«i*»e>^snsi®«im^omffi«, nfrfe 

7. !S*<0«5iam 1 Jlfc^ Lfg6 J®tf>^-fft*»fc:fcV%-C\ USS 1 W 

ftR v?w*9 tmmtH2 <om& hy kt±. mmmw<r>n& 



WO 98/36407 ' PCT/JP98/00656 

' 50 

T«ft^2 s Sil 1 ©y- 1 ©ft® h JW*9 k 

«»jc««W»c«ttLfci#^ttlBiB*M^W»»l^*«i©WJw« 
ft 5 12 K « flt I w <k o "C * ft ■* 5 « 3t » ®S & A <I "T * IS # * * t Sr « *. * 

fl(rl2»l©»Rb9^^^^i«iE»2 0»Rh7^^^^ fctt, E 

2 0fc&b7^***K:3iJJD$ft-5y- Mfftt^ *«2©»R4 5> 
5?* >*»£***#©*«■* ACT, jgESS2<035|R h7 

^ *s x 9 <D U # V^«JBE £® * « V^ffl :«C 5 ^ t 1" S&^&K 

o I, 

10. tt#©«H»9*fci3VHT, tt«fii©»Kh9^i?-5«*ttN^- 

t^ywi, naiesii 2 ©»« h ? y***»*f < >**/i'3S^fcotV 
liiJlStB l ©SIR F * fc* J' #»©««*©*&-*: WB*i8 

tHfl-tt«l!:*)5B*©tteill 2 ©»K b 7 ys?^^fcfliti-*n*y- 
h««©«tt-tt, 1 ©»« h9>«?^*«r*^«tilw1"***© 



•4<Y' 
(,> 

WO 98/36407 / PCT/JP98/00656 

'i 

, 51 

1 1. !l*0|5Hm 9 rfUzH^X^ fitilES 1 £>5<ll£ f 7 P 

?n axm k *> s b 3H © mcs 2 0 mm v 7 y v * 9 k mn $ n a 

m <fc J: *) t> iSi a ffi T fc -5 i t £ ¥f « i 1" 5 £ It . 

12. MftofftlBff l **v^U-JB l uionrJtJfc'fcfcv^'C, iHliSftfc 

13. g«±lc, IglfroMi&li:, **tl^*ItSIlOf7*>' 
fc, &&<o*mft%.&t, m&r-* tot 9^ h y 9 
xft\zj&&ZtilLWmb SrWL, & B 5(5 <D # * ir tt , 8&fa£3lEia L 

-c^SEff i oy- hm®{Ji«^$n5SB i <D»m V7 ^v** t 

, 0E».l©»Blh?^^^^.*r'^t-Cltt*f f -#»*»6(*l&-*n5«-ifc 
•f§-asSfS2©y- MS® ft 5® 2©iih7V^^^i < ftft-CH 

*v*-ci»eB**tt**iWEis 2<omm y jwx*** vxttou*mi& 
■ ti zmwiQffiiz ± x&Ki- z%ftnmz z&iitm* b &m *. z 



WO 98/36407 PCT/JP98/00656 

52 ' ' 

ft y< iv * £ *) m m LT & il iR /< * t li ® & as a? * 161 »d JSH 5 '<vu * £ 

i 

15. IS*^fiSllJg l JS^vnLIS l 4«(0V^•f•i^^»^cfev^T, fi(rl5»2 

mm > ? ^ * 9 \t : t& famta n fti- s * o k m nTwsri* 



WO 98/36407 



PCT/JP98/00656 



1/31 



m 1 




WO 98/36407 



PCT/JP98/00656 



2/3 1 



[23 2 



gate 



cline 




t 



WO 98/36407 ' PCT/JP98/00656 

3/31 



E 




(0 
i 



WO 98/36407 



El 9 



8/31 



PCT/JP98/006S6 



< 

5 



10 
5 

0 
-5 
■10 



-10 





i 1 i4yi 






t 1 [. 








1,1 

















-5 0 5 

1EE(V) 



10 



El 1 O 



10 
5 

< 

I 0 

•5 
-10 



-10 



0 

1E(V) 



10 



WO 98/36407 



PCT/JP98/00656 



9/31 



EJ 1 1 



< 

m 
m 

A 
V 



1E-2 
1E-3 
1E-4 
1E-5 
1E-6 
1E-7 
1E-8 
1E-9 
1E-10 
1E-11 
1E-12 
1E-13 
1E-14 







































































rev 













































































































-20 



10 



20 



ia 1 2 



< 

5 

flff 
A 
V 
A 



1E-2 
1E-3 
1E-4 
1E-5 
1E-6 
1E-7 
1E-8 
1E-9 
1E-10 
1E-11 



-20 



1 1 
















































































































































































1 









■10 4V^ 0 

y-h«E(V) 



10 



20 



'II 

l liy. 
I. 



WO 98/36407 



1 0/31 



PCT/JP98/006S6 



IS1 1 3 
(A) 



100 
10 



(B) 



(C) 



CD) 



(E) 



(F) 



(G) 



i i 



•" 200- 

^ r7 ( 21,9 ^ te * 



300 
4^310 



50 
K 10 



Zo.u 
nL 



31 



3^27^ *2T 



23^27 



so 



61 ,sig / -62 / -st ,69 /com ^-ao 



33^27/ x 32 
69 >com /-35 



20 cap' v cline A 310 30 

35^ 65 



dine 



com 




20 cap 



WO 98/36407 



PCT/JP98/006S6 



1 1/31 



cap 

bank (ttfgflNrt) 




WO 98/36407 



1 2/31 



1 5 



PCT/JP98/0O6S6 



sig (data) 
O 



gate O- 
(Sgate) 



com 

O 



st 



r 



41 



hv 




cap 



■Oop 



WO 98/36407 



(I, 



1 3/31 



IS1 1 B 
(A) 




sig (data) 
20 



7\ ^ap 
v gate(Sgate) 



1 t « 

^com /-30 



PCT/JP98/00656 




41 V F v op 



(B) 



sig (data) 



sig (data) 
^gate (Sgate) 



Vgcur 



ycom 




^gate (Sgate) 

— r 41 

| Vgcur y com 



^0 



5MT 



WO 98/36407 



PCT/JP98/00656 



1 5/3 I 



(A) 



sig (data) 
20 




St , COm r30 



\ v cap 
^gate (Sgate) 




41 V E A op 



(B) 



sig (data) 



com 



41 



Vgcur 



st 



I 



V 



sig (data) 
gate (Sgate) . 

Aft 



| Vgcur 



com 



j- op 



V gate (Sgate) 
5MT 



WO 98/36407 



PCT/JP98/006S6 



1 6/3 1 



IS] 1 9 



sig (data) 

Q. 



gate O 
(Sgate) 




Oop 



WO 98/36407 



(33 2 O 



(A) 



l 



1 7/31 



PCT/JP98/00656 



sig (data) 




gate (Sgate) 



41 K E v op 



(B) 



sig (data) 



gate (Sgate) 



com 
41 



Vgsw 



Vgcur 



op 



gate (Sgate) 



y 



com 



cur 



^op 



sig (data) 



Ml 



WO 98/36407 



[SI 2 1 



18/3 1 



PCT/JP98/00656 



sig (data) 



gate O 
(Sgate) 



com 

O 



r l 



■JT 



st 



41 



hy 




r 



cap 



-Oop 



WO 98*36407 



PCT/JP98/00656 



1 9/31 ' 



tS3 2. 2 
(A) 



sig (data) 
20 




st . .com 



\ , v cap 
v gate (Sgate) 




<B) 



sig (data) 




sig (data) 
gate (Sgate) 

Ml 



T 



41 
st 



tVgcur / com 



gate (Sgate) 



"Ilj/ 
i. 

WO 98/36407 PCT/JP88/00656 



2 2/3 1 




'(I 

1 |! V 



WO 98/36407 PCT/JP98/00656 

, 2 5/31 



121 2 S 



(A) 



sig 

Q 



gateo- 



UT4-S, 



o- 
cap- 

40 



com 

Q 

20 



30 



oop 



(B) 
Vdd 



VOCT 

Vssr 



Pgate 



T 



— 4- — I 



\! 
\i 

M 

I 

I 



Pstg^ 



com 

- sig (data) 
' st 
op 



stg 



• gate (Sgate) 



WO 98/36407 



Cg] 3 O 



PCT/JP98/006S6 



, 2 7/31 



DY 



NAND1 

NAND2 
Hi* 

NAND3 
Hi* 



Sgatel 
stgl 

Sgate2 
stg2 

Sgate3 
stg3 



Vddy 



Vssy 

Vddy 



Vssy 
Vddy 



Vssy 

Vddy 



Vssy — 
Vddy — 



Vssy — 

Vddy 



Vssy 
Vddy 

Vssy 
Vccy 
Vssy 
Vddy 

Vssy — 

Vccy — 
Vssy —- 

Vddy — 

Vssy — 

Vccy — 
Vssy — 









1 

< 






1 


M 




delay 



WO 9806407 



[21 3 1 



28/3 1 



PCT/JPJ8/00656 



(data) com 



gate 




sig 



sig- 



com. 



sig 

com-N \ com- 



1A 



20- 



40 




4fZ 



/ 



r- 



-cap 



r- 



com 



WO 98/36407 



PCT7JP98/0MS6 



2 9/3 1 



123 3 2 



gate O 
(Sgate) 




cap 



Oop 



WO 98/36407 



PCT/JP98/00656 



31/31 



H 3 4 (A) 



S,9 (data) 



gate o 



gate 
(S 3 ate2) 




El 3 4 (B) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP98/00656 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl 6 G09G3/30, H05B33/08, H05B33/26, H01L33/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI* G09G3/20-38, H05B33/00-28, H01L33/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1998 Toroku Jitsuyo Shinan KOho 1994-1998 

Kokai Jitsuyo Shinan Koho 1971-1995 



Electronic data base consulted during the international search (name of data base and, where practicable* search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No, 



JP, 8-227276, A (Pioneer Electronic Corp.), 
September 3, 1996 (03. 09. 96) 

JP, 8-129358, A (TDK Corp. and others), 
May 21, 1996 (21. 05. 96) 

JP, 8-227276, A (Pioneer Electronic Corp.), 
September 3, 1996 (03. 09. 96) 

JP, 8-129358, A (TDK Corp. and others), 
May 21, 1996 (21. 05, 96) 



1, 14 
2, 7, 8, 14 
15-16 
15-16 



P] Further documents are listed in the continuation of Box C Q See patent family annex. 



* Special categories of cited documents: 

"A* document defining ibe general state of the an which is not 

considered to be of particular relevanoe 
"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority claimfs) or which b 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"0* documcot referring to an oral disclosure* use, exhibition or other 

"P* document published prior to the international filing dale but later than 
the priority date claimed 



*T later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X* document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken atone 
"V document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to • person skilled in the art 
"cV document member of the same patent family 



Date of the actual completion of the international search 
May 12, 1998 (12. 05. 98) 



Date of mailing of the international search report 
May 26, 1998 (26. 05. 98) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PC17ISA/210 (second sheet) (July 1992) 



GDBttiR** PCT/J P9 8/00 6 56 



a. m<o%i-*tiffo#m (SBSttfras d po ) 

. Int. Cl' G09G3/30 H05B33/08 H0SB33/26 H01L33/00 



Int. CI 4 G09G3/20-38 H 0 S B 3 3/0 0 - 2 8 , HO 1 L 3 3/0 0 

' 1 • 



B#B2UB'»i36&« 1926-1998 
B#B20B2S/flSr564i« 1971-1995 
B#SS®3lffiSr*&« 1994-1998 

' Ml 



^7^1)-* 



wm-rz . 



X 
X 
Y 
Y 



JP, 8-2 2 7 2 7 6, A- TttSgrtt) , 0 3. 9 J? 
1 9 9 6 (0 3. 0 9. 9 6) 
JP, 8-1 2 9358, A 
21. 1996 (21. 

JP, 8-2 2 7 2 7 6, A 

1 9 9 6 (0 3. 0 9. 9 6) 
JP, 8-12935 8, A 

2 1. 5/1. 1 9 9 6 (2 1. 



(x^-yM-<Wi*5t£*t, ft) , 

0 5:9 6) 
(/•?^^-=T^#tt) , 0 3. 9 J 

(x^-r^-^tf^tt, fife) , 
0 5.9 6) 



1.14 

2,7,8, 14 

.15-16 

1S-16 



TYj ftKMiSOfcaXigrcfcoT, SSWClRfctfKOltt 



HBBBEtSSTLfcB 

12.05.98 


26.05.98 


B*B#ff/f *CI ^A/J P) 
00-8 9 1 5 
JJ[fcS=HtfflEaa J M=TB4S3^ 


ft tt ft a 

m»S# 03-3581-1101 l< 


5H 


80 2 2 


lift 3 5 30 



SSCPCT/ I S A/2 10 (3*2^-^) (1 9 9 24*7 Ji) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

^I^BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SHEWED/SLANTED IMAGES 

COLOR OR BLACK AND WHITE PHOTOGRAPHS 
^GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE^) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



